###### Strengths and limitations of this study

-   We will carry out a systematic review and meta-analysis of randomised controlled trials only.

-   Our study design will provide the highest level of evidence for decision-making regarding the management of uncomplicated acute otitis media.

-   Our study will enable harmonisation of practice hence reduce the risk of antibiotic resistance by proposing concrete guidelines for treatment of acute otitis media.

-   Secondary outcome analysis will permit clarification of the risk of adverse outcomes with the use of amoxicillin alone.

-   Relatively few controlled trials carried out in Africa could be a setback for this study.

Introduction {#s1}
============

Otitis media (OM) is the most common specifically treated disease in children, the second most common disease of childhood[@R1] and a major cause of childhood morbidity.[@R2] It is the second most important cause of hearing loss which ranked fifth on the global burden of disease and affected 1.23 billion people in 2013.[@R5] In low-income and middle-income countries specifically, the incidence of OM in sub-Saharan Africa (SSA), South Asia and Oceania is twofold to eightfold higher than in developed world regions, with India and SSA accounting for the majority of OM-related deaths.[@R4] A systematic review by DeAntonio *et al* reported a prevalence of OM in population-based studies between 6.3% and 10.7%.[@R6] Chronic OM, which usually follows untreated or inadequately treated acute OM (AOM), constitutes a major chronic disease in low-income and middle-income countries.[@R5]

While most low-income and middle-income countries do not have setting-specific guidelines for the treatment of AOM, those that have them show a huge diversity regarding diagnosis and management.[@R6] Paediatric societies formulate recommendations in developed countries, while in low-income and middle-income countries the Ministry of Health usually initiates guideline formulation.[@R6] Amoxicillin is generally accepted as the first-line antibiotic, both in low-income and middle-income countries, and developed countries, though in different doses (30--100 mg/kg/day).[@R7] Conversely, Eholié *et al* recommended amoxicillin--clavulanic acid combination as first-line therapy for AOM in patients living in SSA.[@R8] In Cameroon, practitioners theoretically adopt recommendations of the French drug regulatory body, *Haute Autorité de Santé* which similarly recommends amoxicillin.[@R9] Most clinicians however prefer amoxicillin--clavulanic acid as first-line therapy.

Another major issue in resource-limited settings is antimicrobial resistance. Studies provide some disturbing data on extensive unjustified use of antibiotics for AOM, high antibiotic resistance of *Streptococcus pneumoniae* isolated from AOM cases, including multidrug resistance phenotypes, and high complication rates.[@R10] This situation is accentuated by higher-density populations, automedication and over-the-counter antibiotic availability. As a result, antibiotics are taken abusively and at inappropriate dosages. This could explain the reluctance of many practitioners to prescribe amoxicillin alone as first-line therapy.

The purpose of this review therefore is to find out if amoxicillin alone is effective in treating children and adults with uncomplicated AOM. The ultimate goal is to provide updated information to enable evidence-based decisions for first-line therapy of uncomplicated AOM in our setting, thereby harmonising practice and reducing antibiotic resistance.

Methods and analysis {#s2}
====================

Recommendations from the Centre for Review and Dissemination will serve as guidance to conduct this review[@R11] which will be subsequently reported in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.[@R12] This protocol was written and presented in compliance with the PRISMA-P 2015 guidelines,[@R13] and registered with PROSPERO (ID: CRD42017080029).

Eligibility criteria {#s2a}
--------------------

### Type of studies {#s2a1}

We will consider only randomised controlled trials published from inception to 31 December 2017. Studies lacking explicit method description will not be included, for studies published in more than one report, we will consider the most comprehensive and up-to-date version.

### Population {#s2a2}

Studies must have included patients aged 6 months and above, diagnosed with uncomplicated AOM and treated with amoxicillin alone. Cases considered uncomplicated must not present any of the following: mastoiditis, postauricular abscess, facial nerve paresis, labyrinthitis, temporal abscess, petrositis, intracranial abscess, meningitis, otitic hydrocephalus or sigmoid sinus thrombosis.

### Intervention {#s2a3}

The intervention will be treatment with amoxicillin in monotherapy, irrespective of dosage or duration of treatment. Amoxicillin may have been compared with any other drug. The comparison will include comparison with a placebo or any other antibiotic.

### Outcome of interest {#s2a4}

Primary outcome:Clinical effectiveness of amoxicillin in AOM evaluated by effective recovery from the episode. The criteria for effectiveness will be considered as defined by the respective authors.

Secondary outcome:Whether or not there is a recurrent episode of AOM following treatment with amoxicillin, defined as another episode of AOM within 1 month following treatment completion.Whether or not there is a complication of AOM following treatment with amoxicillin.

Search strategy {#s2b}
---------------

A comprehensive and exhaustive search of databases will be performed to identify all relevant articles on effectiveness of amoxicillin alone in the treatment of AOM from the generation of the databases to 31 December 2017. The following sources will be searched for published literature: PubMed/MEDLINE, EMBASE, ISI Web of Science, WHO Global Health library, African Journals Online, SciELO database and The Cochrane Library (Cochrane Database of Systematic Reviews). Grey literature will be sought from GreyLit and OpenGray databases, as well as the library of the Faculty of Medicine and Biomedical Sciences of the University of Yaounde 1. Studies published in English and French will be included. The search strategy will comprise text words, keywords and MeSH terms, using the syntax of the respective databases, based on our Population, Intervention, Comparison, Outcome (PICO) framework. The strategy will be developed and made available as the study is carried out. For instance, the search strategy for MEDLINE will include the terms: Amoxicillin OR Amoxycillin AND Otitis OR Otitis Media OR Otitis Media, Suppurative OR Middle Ear Inflammation OR Inflammation, Middle Ear AND Clinical Effectiveness OR Outcome Treatment OR Clinical Effectiveness OR Clinical Effectivenesses.

Study selection {#s2c}
---------------

Two reviewers (EC-N and LA) will independently and systematically screen the abstracts of articles found through searching databases. Study characteristics will be studied and evaluated to match eligibility criteria. Subsequently, full-text articles will be retrieved when a study is found suitable, when an abstract is unavailable or when assessment of an abstract is found inconclusive. Moreover, this literature search will be supplemented by scanning the reference lists of relevant studies and other relevant review articles. This process will be reported using the PRISMA flow diagram. Any disagreements will be resolved through discussion and consensus, or arbitration by a third review author (JRN). Agreement between review authors will be measured using the Cohen's κ-statistic.[@R14]

Risk of bias assessment {#s2d}
-----------------------

Studies will be included regardless of their internal validity and results of all included studies will be presented, along with an assessment of their quality. Risk of bias will be classified as 'low', 'high' or 'unclear' according to the Risk of Bias Assessment Tool from the Cochrane Handbook for randomised controlled trials. Two reviewers will independently assess the bias in each study, and the level of agreement between them will be assessed using the Cohen's κ-statistic.

Data extraction {#s2e}
---------------

Data extraction will be performed by two independent review authors (EC-N and LA) using a standardised form. Any disagreement will be discussed and resolved by a third reviewer (JRN) if necessary. Information about the following aspects will be extracted: authors, title and other citation information, aims of the study, study setting, inclusion and exclusion criteria, population characteristics (age, gender, clinical characteristics, ie, signs and symptoms recorded), AOM diagnosis criteria, intervention details (dosage of amoxicillin, duration of treatment), control procedure, number of patients per group, study completion rates, outcome measures, adverse effects, times of measurement after intervention, complications and information for assessment of the risk of bias. A code number will be assigned to each study.

Strategy for data synthesis {#s2f}
---------------------------

Data will be analysed and synthesised using the statistical software STATA V.13.0 (Stata Corp 2013). Using a table, we will synthesise the main characteristics of each study retained for this review, including criteria for clinical effectiveness of amoxicillin in AOM as defined by the various authors. Additionally, a summary flow diagram for potentially eligible studies that were subsequently excluded, and reasons for exclusion will be drawn.

For the outcome 'clinical effectiveness', we will calculate whether differences between subgroups (ie, amoxicillin, placebo or another antibiotic) are statistically significant. Evidence concerning recurrence of AOM and complication of AOM following treatment with amoxicillin will also be qualitatively synthesised. Results (frequencies, means, percentages, p values, ORs, relative risk and CIs) given in each study will be reported. A meta-analysis using the fixed-effect model will be done including only studies that present sufficient homogeneity. If no homogeneous studies are found, we will not conduct a meta-analysis. Statistical heterogeneity between and across studies will be assessed using the χ^2^ test on Cochrane's Q statistic, quantified by calculating the I^2^ statistic (with values of 25%, 50% and 75% being indicative of low, medium and high heterogeneity, respectively).[@R15] The GRADE system will be used to assess the strength of the body of evidence.

Subgroup analyses will be performed to investigate the possible sources of heterogeneity. The subgroup analyses will comprise the following: amoxicillin dosage, treatment duration, effectiveness criteria, time of trial realisation, age groups, study quality, region of the world involved. We will use meta-regression analyses to explain the predictors of the effect size. If the included studies are too heterogeneous to be pooled together, they will be summarised in a narrative format. Moreover, funnel plots will serve to assess publication bias, complemented with the Egger's test of bias. Additionally, the trim-and-fill method will be applied to assess the impact of potential publication bias.[@R17] A p value \<0.05 will be considered statistically significant for all analyses.

Potential limitations of our study include the fact that most clinical trials around the world are carried out in developed countries. Given that our goal is to recommend guidelines for the low-income and middle-income setting, this might be a setback. In addition, we plan to include all eligible studies irrespective of the risk of bias and internal validity. This could have a negative impact on the quality of our results. However, we plan to evaluate the risk of bias in each individual study and appraise in a narrative form, with the help of a table.

Patient and public involvement {#s2g}
------------------------------

Our study aims to provide updated information that would enable evidence-based decisions for first-line therapy, thereby harmonising practice for medical personnel and reducing antibiotic resistance. This would be greatly beneficial to patients. Patients will however not be actively involved in the study design. We will involve the National Association of Otolaryngology and Head and Neck Surgery by informing them about the review prior to conduction to obtain their input, given that this body plays a major role in formulating treatment recommendations at the national level. Finally, we will submit our results to a peer-reviewed journal for publication to enable dissemination.

Significance {#s3}
============

This systematic review will provide evidence on the clinical effectiveness of amoxicillin alone in treating children and adults presenting AOM. Our conclusions will be drawn from the results of randomised controlled trials studying this, carried out around the world. To confirm our findings, a meta-analysis will be conducted if sufficient homogeneous studies are identified. This will permit harmonisation of clinical practice concerning this affection, especially in low-income and middle-income countries that critically lack local evidence-based guidelines.

Ethics and dissemination plans {#s3a}
------------------------------

Ethical approval is not required, as primary data will not be collected. The results of this systematic review, in the form of a scientific paper, will be submitted to a peer-reviewed journal for publication consideration and presented at scientific conferences.
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